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METHOD FOR PRODUCING A NUTRITION ADDITIVE, AN ADDITIVE 
AND ITS USE 

The present invention relates to a method as 
defined in the preamble of claim 1 for producing a nu- 
5 trition additive. The invention also concerns a nutri- 
tion additive, its use and a preparation containing 
the additive. 

Intestinal microbial balance is a prerequi- 
site for the health and well-being as well as produc- 

10 tivity of animals. Disturbances of this balance appear 
as diarrhea and other intestinal health problems, and 
they may even lead to the death of the animal. 

Single-stomach animals are protected against 
the influence of detrimental microbes by adding vari- 

15 ous antibiotics and chemotherapeutics inhibiting mi- 
crobial growth to the fodder used to feed the animal. 
Also, probiotic products, such as various microbes, 
acids and yeasts, may be added to fodders to maintain 
intestinal balance and to avoid the use of antibiot- 

20 ics. There are also fodder mixtures with oligosaccha- 
rides added to them to inhibit the growth of harmful 
microbes or to assist the growth of useful microbes. 
Further, patent application FI 965192 discloses a 
yeast hydrolysate containing oligosaccharides and/or 

25 polysaccharides and its use for the prevention of in- 
testinal diseases . 

The use of antibiotics involves the problem 
of development of microbial strains immune to antibi- 
otics and consequent health risks to humans. A problem 

3 0 with probiotic products is their varying and generally 
low efficiency; moreover, the costs of their use are 
fairly high. A problem with fodder containing pure 
oligosaccharides and the previously known fodder con- 
taining oligosaccharides and/or polysaccharides is 

3 5 likewise a varying and generally too weak an influence 
of oligosaccharides and/or polysaccharides in the pre- 
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vention of intestinal diseases. In addition, the price 
of pure oligosaccharides is high. 

The object of the present invention is to 
eliminate the above-mentioned drawbacks. 
5 A specific object of the invention is to dis- 

close a method for producing a nutrition additive that 
can be used to exert a more effective influence on in- 
testinal microbes so as to promote the health and/or 
growth of animals. 

10 A further object of the invention is to dis- 

close an effective nutrition additive of uniform qual- 
ity that can be used to reduce intestinal diseases of 
animals in a cost -saving manner. 

A further object of the invention is to dis- 

15 close the use of a new additive produced according to 
the invention and a preparation containing said addi- 
tive . 

As for the features characteristic of the in- 
vention, reference is made to the claims. 

2 0 In the method of the invention for producing 

a nutrition additive, brewery yeast is filtered and 
processed in such manner that its cellular structure 
is altered and the effective concentration of oligo- 
and/or polysaccharides, betaglucane and/or proteins on 
25 the surface of the cellular structures is increased, 
i.e. the cellular structure is broken down, to release 
oligo- and/or polysaccharides, betaglucane and/or pro- 
teins for utilization for the prevention of intestinal 
diseases . 

3 0 The invention also discloses products manu- 

factured by this method, their use and preparations 
containing additives in accordance with the claims. 

The invention is based on research work in 
which nutrition additives were investigated, and in 
3 5 which the unexpected observation was made that, by 
first filtering brewery yeast and processing it fur- 
ther hydrolytically so that the cellular structure of 
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the brewery yeast is broken down, a product is ob- 
tained that, when given to an animal together with 
fodder, reduces intestinal diseases of the animal con- 
siderably more effectively than a product obtained by 
5 merely treating brewery yeast by a hydrolytic process. 

The mechanism of influence of the product 
thus obtained in the prevention of intestinal diseases 
is based on the fact that its use in connection with 
fodders inhibits microbial adhesion to the bowel, 

10 which means that oligo- and/or polysaccharides and/or 
proteins released in connection with the filtering of 
brewery yeast and breakdown of cellular structure 
function in a manner analogous to receptors of harmful 
microbes, such as E.coli, in the bowel, weakening the 

15 ability of microbes to adhere to the bowel wall. 

Further, oligo- and/or polysaccharides, beta- 
glucane, proteins, nucleotides, peptides and/or other 
substances released in connection with the aforesaid 
breakdown of the cellular structure of brewery yeast 

2 0 are useful in respect of regulation of intestinal mi- 
crobial population . 

The breakdown products obtained via the fil- 
tering and hydrolysis process have an influence on the 
animal's immune response, i.e. certain components of 

2 5 brewery yeast, e.g. the sugar structures of yeast that 

contain phosphor, can improve the immune response of 
animals, thus inhibiting intestinal diseases. The pro- 
duction method additionally has an effect on the type 
and intensity of the immune response. 

3 0 Brewery yeast is produced as a by-product of 

beer industry. Normally, the brewery yeast mixture is 
passed after beer production into storage containers, 
where brewery yeast is deposited in the bottom part of 
the container. After this, the beer remaining on the 
35 surface is separated. The dry matter content of brew- 
ery yeast thus obtained usually varies in the range of 
7-13 w-%. 
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In the method of the invention, the brewery 
yeast deposited on the bottom of the container is fil- 
tered mechanically and/or pneumatically. The brewery 
yeast may be filtered by any known filtering method. 
5 To prevent clogging of the filters, e.g. filter 
plates, it is possible to use a vibrator, e.g. a mi- 
cro-vibrator at a high frequency, and/or some other 
corresponding technique preventing clogging. The fil- 
ter density is selected on the basis of the particle 
10 size of the yeast. 

The dry matter content of brewery yeast fil- 
tered according to the invention is at least 15 w-%, 
preferably 18 - 2 0 w-%. 

In the brewery yeast used, the oligo- and/or 
15 polysaccharides, betaglucane, proteins, such as manno- 
protein, are bonded in the cellular structures of the 
raw material . 

In the method of the invention, the cellular 
structure of brewery yeast is broken down hydrolyti- 

2 0 cally using an acid and/or an alkali, via autolysis 

and/or enzymatic ally . Besides hydrolytic processing, 
heat treatment and/or detergent treatment of brewery 
yeast are/is also possible, and/or a treatment break- 
ing down the cellular structure of the raw material 
25 may be employed, e.g. by subjecting the cellular 
structure to a mechanical, hydrostatic and/or pneu- 
matic force. 

The acids used in hydrolysis may be e.g. con- 
ventional mineral acids, such as hydrochloric acid, 

3 0 sulphuric acid, phosphoric acid, nitric acid and so 

on, as well as strong organic acids, e.g. formic acid, 
acetic acid, propionic acid and so on. The pH range 
used in hydrolysis may be below 4, e.g. about 2-4. 
In alkaline hydrolysis, the alkalis used may be e.g. 
35 conventional alkaline hydroxides, such as sodium hy- 
droxide, potassium hydroxide etc., ammonium hydroxide 
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or other alkalis releasing oligo- and/or polysaccha- 
rides . 

Enzymes usable in enzymatic hydrolysis in- 
clude e.g. various proteases, e.g. acid or alkaline 
5 proteases. In the hydrolysis, it is also possible to 
use the enzyme contained in the brewery yeast itself, 
in which case hydrolysis occurs via autolysis. Fur- 
ther, the hydrolysis can be implemented using other 
added enzymes, proteases, ribonucleases and deami- 

10 nases . In enzymatic processing it is also possible to 
use a combination of several enzymes, simultaneously 
and/or in succession, e.g. papaine, ribonuclease 
and/or deaminase. In general, the method may be imple- 
mented using enzymes presented in the specifications 

15 referred to below and/or other enzymes known in them- 
selves and having the desired effect of breaking down 
the cellular structure of the raw material, together 
and/or separately, e.g. as described in the specifica- 
tions referred to below. 

2 0 In hydrolysis, the yeast may be heated to a 

temperature exceeding 4 0 °C, in autolysis and enzy- 
matic hydrolysis e.g. to 40 - 65 °C and in acid and 
alkaline hydrolysis e.g. to 70 - 95 °C. The duration 
of the heating period may vary depending on the tem- 

2 5 perature, e.g. 1 - 12 h. 

The insoluble and soluble fractions obtained 
via hydrolysis contain desired oligo- and/or polysac- 
charides, betaglucane and/or proteins. 

Hydrolytic breakdown of yeasts is described 

30 in patent specifications and applications: FI 965192, 
WO 96/38057 and GB 1032687. These methods as well as 
other known methods can be used in connection with the 
present invention, the usable product being expressly 
the unf ractionated product as such or the insoluble or 

35 soluble fraction. 

The product manufactured by the method of the 
invention can be added to a fodder or foodstuff di- 
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rectly as such, in a moistened or dried form, and it 
can be generally treated in a desired manner. 

The nutrition additive produced by the method 
of the invention can be used in fodders intended for 
5 single- stomach animals, e.g. swine, especially pigs, 
poultry, such as hens, broiler chickens and turkeys, 
calves, fur animals, such as foxes, and pets, such as 
dogs and cats, horses, especially foals, fishes and so 
on, to prevent intestinal diseases. The amount of nu- 
10 trition additive used in fodders/nutrition of single- 
stomach animals may be 0.01 - 1.0 w-%, preferably 0.1 

- 0.3 w-% of the total amount of fodder, calculated in 
terms of dry matter. The additive can be used together 
with fodder/nutrition or as such. Suitable use of the 

15 additive is such that the daily intake is 0.1 - 10 
g/day, preferably 0.1-3 g/day. 

The nutrition additive of the invention can 
also be used in human food, e.g. in food preparations 
for children or adults or as a preparation served 
2 0 separately to promote health, for balancing intestinal 
microbes and preventing intestinal diseases. 

When added to animal fodder, the additive 
produced by the method of the invention is by about 2 5 

- 3 0 % more effective in inhibiting the growth of 

2 5 harmful microbes and promoting the growth of useful 

microbes than a product made from unfiltered brewery 
yeast. At the same time, animal growth, utilization of 
fodder and overall production economy are improved. In 
addition, the useful constituents of yeast are pre- 
30 served in the same product. Further, the invention al- 
lows cost -saving manufacture of the additive and 
preparation of the invention. 

In addition, the use of fodder products ac- 
cording to the invention, i.e. natural fodder products 

3 5 in animal fodder provides a chance to stop using fod- 

der antibiotics. The risk of development of microbial 
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strains immune to antibiotics is diminished and the 
human health hazards caused by them are reduced . 

The invention will now be described in detail 
with reference to the following examples of its em- 
5 bodiments . 

EXAMPLE 1 

In an experiment, a nutrition additive ac- 
cording to the invention was produced from brewery- 
yeast with a dry matter content of 9 w-%, obtained 

10 from beer industry. 

The brewery yeast was filtered mechanically 
by means of a fine filter, by vibrating the filter 
plates with a micro-vibrator at a high frequency. The 
yeast was filtered to a dry matter content of 18 w-%. 

15 During the filtering, 3 - 4 % of the dry matter was 
removed with the liquid, and the dry matter yield of 
yeast was 50 - 60 % of the estimated quantity. 

The filtered brewery yeast was hydrolyzed 
with an acid. In the hydrolysis, the pH of the yeast 

2 0 slurry was held at a value of 2 - 3 using a strong 
acid (4 h) and at a temperature of 70 - 85 °C. Next, 
the pH was increased to a value of 4 - 5, and the 
product obtained was cooled. The final product ob- 
tained can be used as such or it may be dried by known 

2 5 methods.' 

EXAMPLE 2 

In this experiment, the effect of a yeast hy- 
drolysate as prepared in Example 1 on the adhesion of 
the E.coli bacterium to porcine mucous membranes on 

3 0 micro- titer plates was compared with the corresponding 

effect of a. yeast hydrolysate produced by the method 
disclosed in patent application FI 965192; the experi- 
ment is described in the publication Conway, P.L., 
(1990) Infection and Immunity, 58, 3178-3182. Presence 
35 of K88-specific receptors in porcine ileal mucus is 
age dependent . 

The results are presented in Table 1. 
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Table 1 





Adhesion of E.coli, % 


Quantity of 

4— £-\ {— 1 4— ryi ra 4— . 

UcSL LI la. L. 

rial in 
analysis % 


Con- 
trol 


Hydro - 
lysate, 
unf iltered 
yeast 


Hydro - 
lysate , 
filtered 
yeast 


•6 riitereu 
from un~ 
filtered 
material 




100 








0 .16 




21.4 


16.2 


76 


0 . 08 




45 . 8 


32 .4 


71 


0.016 




82 .3 


60.7 


74 



It was established from the results that the 
5 additive of the invention was more effective by about 
2 5 - 3 0 % in inhibiting adhesion of E.coli than a 
product made from unf iltered brewery yeast. 

EXAMPLE 3 

An experiment was carried out to investigate 

10 the effect of the yeast hydrolysate prepared in Exam- 
ple 1 and of a hydrolysate 2 according to the inven- 
tion on intestinal immunity of rats. The immunity was 
determined by measuring the IgA content in the diges- 
tive tract and determining the proportions of immune 

15 cells from samples of intestinal tissue. The compara- 
tive determinations were made using a control and a 
betaglucane product . 

In each test, 6 rats were used. Tissue sam- 
ples were taken from the duodenum and ileum 2 8 days 

2 0 after the beginning of the feeding experiment. The 
samples were diluted and their IgA was determined by 
the new ELISA method, which is used to measure the im- 
mune response at bowel level. By earlier methods, im- 
munity has been measured indirectly from cell cultures 

25 or blood samples. By the method now used, it is possi- 
ble to measure both cell -mediated immunity and anti- 
body-mediated immunity in the bowel and thus to di- 
rectly measure the inhibiting effect of different 
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products against intestinal diseases. In the determi- 
nations, monoclonal antibodies specific to immune 
cells of rats were used. 

The product according to the invention (0.3 
5 %) and betaglucane had no great effect on IgA content 
in the digestive tract. Both increased the IgA content 
as compared with the control. In smaller rations, the 
product of the invention increased the IgA content as 
compared with the control . 
10 The frequencies of macrophages and CD8- 

positive cells (positive cells/0.5 villus) are pre- 
sented in Table 2 . 



Table 2 





Control 


Beta- 
glucane 


Hydrolysate 
of Example 1 


Hydro - 
lysate 2 


Macrophages 


8.2 


5 . 8 


15 . 7 


13 . 0 


CD8 + 


8.5 


13 . 0 


19 . 5 


15. 0 



15 

It can be seen from Table 2 that the product 
of the invention caused a significant increase in the 
frequency of macrophage cells and a definite increase 

2 0 in the frequency of CD8 -positive cells. The product of 

the invention stimulated locally in the digestive 
tract those types of immune response that have an im- 
portance especially in intracellular infections (vi- 
ruses, parasites, and bacteria proliferating in 
25 cells) , giving additional protection even against 
other infections besides those caused by E.coli, 
whereas the betaglucane product was more or less inef- 
fective . 

The invention is not limited to the examples 

3 0 of its embodiments described above; instead, varia- 

tions of it are possible within the scope of the in- 
ventive idea defined in the claims. 
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CLAIMS 

1. Method for producing a nutrition additive 
for use for the prevention of intestinal diseases, in 
which method brewery yeast is treated by a hydrolytic 

5 process, characterized in that brewery yeast 
is filtered and the filtered brewery yeast is treated 
hydrolytically so that the cellular structure breaks 
open and the effective concentration of oligo- and/or 
polysaccharides, betaglucane and/or proteins on the 
10 surface of the cellular structures is increased. 

2. Method according to claim 1, charac- 
terized in that the brewery yeast is filtered me- 
chanically. 

3 . Method according to claim 1 or 2 , char- 
15 acterized in that the brewery yeast is filtered 

to a minimum dry matter content of 15 %, preferably to 
a dry matter content of 18 - 2 0 %. 

4 . Method according to any one of claims 1 - 
3, characterized in that the filtered brewery 
2 0 yeast is treated with an acid and/or an alkali. 

5 . Method according to any one of claims 1 - 
4,. characterized in that the filtered brewery 
yeast is treated enzymatically . 

6. Method according to any one of claims 1 - 
25 5, characterized in that the filtered brewery 

yeast is treated with heat and/or mechanically, hy- 
drostatically or pneumatically so that the cellular 
structure is broken down. 

7 . Method according to any one of claims 1 - 
30 6, characterized in that the product obtained 

is used as such without fractionation. 

8 . Method according to any one of claims 1 - 
7, characterized in that the oligo- and/or 
polysaccharide, betaglucane and/or protein product ob- 

35 tained is added to nourishment in an amount of 0.01 - 
1.0 w-%, preferably 0.1 - 0.3 w-%, calculated in terms 
of dry matter. 
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9. Nutrition additive for the prevention of 
intestinal diseases, characterized in that 
the additive has been produced by treating filtered 
brewery yeast by a hydrolytic process so that the cel- 

5 lular structure breaks open and the effective concen- 
tration of oligo- and/or polysaccharides, betaglucane 
and/or proteins on the surface of the cellular struc- 
tures is increased. 

10. Additive according to claim 9, char- 
10 acterized in that the additive has been produced 

by mechanically filtering brewery yeast. 

11. Additive according to claim 9 or 10, 
characterized in that the additive has been 
produced by treating the raw material with an acid 

15 and/or an alkali. 

12 . Additive according to any one of claims 

9 - 11, characterized in that the additive 
has been produced by treating the raw material enzy- 
matically . 

20 13. Additive according to any one of claims 

9 - 12, characterized in that the brewery 
yeast has been treated with heat and/or mechanically, 
hydrostatically or pneumatically so that the cellular 
structure has been broken down. 

25 14. Use of a nutrition additive as defined in 

any one of claims 9 - 13 in connection with nutrition 
intended for the prevention of intestinal diseases, 
the amount of the additive used being 0.01 - 1.0 w-%, 
preferably 0.1 - 0.3 w-% mixed in nutritive sub- 

3 0 stances. 

15. Use of a nutrition additive according to 
claim 14 for animals. 

16. Use of a nutrition additive according to 
claim 14 for humans. 

35 17. Preparation containing a nutrition addi- 

tive and intended to be given to a creature to be fed, 
characterized in that the preparation con- 
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12 

tains a product as defined in any one of claims 10 - 
15 in an amount of 0.01 - 1.0 w- % , preferably 0.1 - 
0.3 w-% of the daily portion of foodstuff and/or feed- 
stuff . 
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